
PSYC 4165 Homework 8: Critical Band Assignment
Lew Harvey and Sam Paskewitz

9 November 2018

Homework Assignment 8 - 10 Points

Due by 23:30, Friday, 16 November 2018

There are two parts to this homework assignment. Each part counts 5 points. Late homework will receive
a grade of zero. Your homework must be prepared using R markdown language. Use the help file as a
template, changing the date and the author name of course. Knit your Rmd markdown file to a pdf file, and
upload the pdf file to the course Assignment dropbox in Canvas before the deadline indicated above.

Part 1

The 10 pairs of tones given in Table 1 below have the same intensity (70 dB) but different frequencies.
Using the principles derived from the Plomp and Levelt (1965) experiment, which of the five tone pairs
would have the maximum amount of dissonance (minimum amount of consonance)? Why? Hint: compute
critical band estimate using 15% of the mean frequency of the two tones in each pair and compare it with
the frequency separation of the pair. When calculating the “mean frequency” use the arithmetic mean of
the two frequencies (the correct way is to use the geometric mean but in this exercise using the arithmetic
mean will give the same conclusions.

Table 1: The frequency in Hz of five pairs of tones. Compute the
mean frequency, the frequency difference, the width of the criti-
cal band, and the percent of the critical band of each frequency
difference for each tone pair

tone 1 tone 2 mean difference critical band % critical band
498 502 ? ? ? ?
495 505 ? ? ? ?
490 510 ? ? ? ?
485 515 ? ? ? ?
480 520 ? ? ? ?
475 525 ? ? ? ?
470 530 ? ? ? ?
465 535 ? ? ? ?
450 550 ? ? ? ?
440 560 ? ? ? ?

Part 1 Questions to Answer:

1. Which of the tone pairs will sound most dissonant? Why?
2. Which of the tone pairs will sound the loudest? Why?
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Figure 1: Percentage that the frequency difference between tone 2 and tone 1 is relative to the critical band
at the mean of tone 1 and tone 1 as a function of the frequency difference beween tone 2 and tone 1. The red
lines mark the frequency separations that are 25 percent of the critical band and 100 percent of the critical
band.

Part 2

Plot a graph with tone pair frequency difference on the horizontal axis and the percent of the critical band
on the vertical axis. Draw a horizontal red line on the graph indicating Plomp and Levelt’s (1965) conclusion
of the separation percent needed to give maximum dissonance. Draw another horizontal line marking 100
percent of the critical band. Label each of the data points with their percent-of-critical-band value. The
frame of the graph will look like Figure 1 with the data and the lines added.

Reference
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